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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 202210929800.6, filed on August 4,
2022, the entire contents of which are incorporated here-
in by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of display, and in particular to a pixel driving circuit,
a display panel and a control method thereof.

BACKGROUND

[0003] Currently, self-luminousdisplay panels, suchas
organic light-emitting diode (OLED) panels, have been
widely used in electronic products such as mobile phones
and notebooks due to their advantages such as high con-
trast. However, the driving circuit of the light-emitting
module in the present self-luminous panel needs to be
connected to multiple scan signals, and is affected by
various driving algorithms, wiring technology, and thin-
film transistor technology, so that the thin-film transistor
in the light-emitting driving circuit will fail to be turned off
in time, thereby affecting the luminous brightness of the
light-emitting device and the display effect of the display
panel.

SUMMARY

[0004] The main objective of the present application is
to provide a pixel driving circuit.

[0005] In order to achieve the above objective, the
present application provides the pixel driving circuit, ap-
plied to a display panel, the display panel including: a
data line, a scan line, and a light-emitting module, the
scan line is configured to access and transmit a first scan
signal, and a source line is configured to access and
transmit data signals, the pixel driving circuit includes a
signal generating module, and a light-emitting driving
module.

[0006] In an embodiment, an input terminal of the sig-
nal generating module is connected to the scan line, the
signal generating module is configured to generate a sec-
ond scan signal according to the first scan signal, and
the second scan signal is output from a first output ter-
minal.

[0007] In an embodiment, a first controlled terminal, a
second controlled terminal, and a third controlled terminal
of the light-emitting driving module are connected to the
scan line, the data line, and a first output terminal of the
signal generating module in one-to-one correspondence,
an input terminal of the light-emitting driving module is
configured to access a power supply voltage, and an out-
put terminal of the light-emitting driving module is con-
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nected to the light-emitting module.

[0008] In an embodiment, the light-emitting driving
module is configured to write the power supply voltage
into the light-emitting module according to a received first
scan signal, the second scan signal and the data signal,
so as to drive the light-emitting module to emit light.
[0009] The present application further provides a
method for controlling a display panel, including:

after determining that a pixel driving circuit enters a
working phase, outputting a first scan signal at a first
level, a second scan signal at a second level and a
third scan signal at the first level to control the pixel
driving circuit to enter an initial energy storage
phase;

in response to afirst signal edge of afirst pulse signal
being detected for the first time, switching to output
the first scan signal at the second level, in response
to a second signal edge of the first pulse signal being
detected for the first time, switching to output the
second scan signal at the first level, and in response
to a first signal edge or a second signal edge of a
second pulse signal being detected for the first time,
switching to output the third scan signal at the second
level to control the pixel driving circuit to enter a dis-
charge phase;

in response to the first signal edge of the first pulse
signal being detected for the second time, switching
to output the first scan signal at the first level, in re-
sponse to the second signal edge of the first pulse
signal being detected for the second time, switching
to output the second scan signal to control the pixel
driving circuit to enter the discharge phase;

in response to the first signal edge of the first pulse
signal being detected for the third time, switching to
output the first scan signal at the second level, and
in response to the second signal edge of the first
pulse signal being detected for the third time, switch-
ing to output the second scan signal at the first level
to control the pixel driving circuit to enter a light-emit-
ting driving phase; and

one of the first signal edge and the second signal
edge is a rising edge, and another one of the first
signal edge and the second signal edge is a falling
edge.

[0010] The present application further provides a dis-
play panel, configured to realize a control method of the
display panel, including: a light-emitting module, a pixel
driving circuit connected to the light-emitting module, and
a timing controller connected to four controlled terminals
of the pixel driving circuit.

[0011] In an embodiment, the timing controller is con-
figured to output afirst scan signal, a second scan signal,
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a third scan signal and a data signal to the pixel driving
circuit for controlling the pixel driving circuit to drive the
light-emitting module to emit light.

[0012] The technical solution of the present application
adopts a signal generating module and a light-emitting
driving module, and makes the signal generating module
process the first scan signal into the second scan signal
required by the light-emitting driving circuit by turning
on/off the switching device.

[0013] Since the turn-on and off of the switching device
may effectively shorten the rising edge time and the fall-
ing edge time, compared with the first scan signal, the
rising edge time and falling edge time of the second scan
signal are shorter, thus reducing the probability that the
rising edge time and the falling edge time of the first scan
signal and the second scan signal are overlapped, and
reducing the probability that the overlapped portion af-
fects the luminous effect of the pixel unit, thereby solving
the problem that the display effect of the display panel is
affected since the thin film transistor (TFT) in the light-
emitting drive circuit cannot be timely. Thus, the display
effect and display stability of self-luminous panels such
as OLED panels is improved.

[0014] Besides, since the signal generating module is
provided in the pixel driving circuit, that is, in each pixel
unit, compared with being provided in the gate driver, it
may effectively avoid the subsequent distortion of the
second scan signal caused by the transmission process
of the scan line, which is beneficial to ensure that the
light-emitting driving module in each pixel unitis connect-
ed to the second scan signal with a short rising/falling
edge time output by the signal generating module.
[0015] In addition, since one channel of scan signal
needs one scan line for transmission, the quantity of scan
lines in the present self-luminous panel is at least 2N,
where N is the quantity of rows of the pixel array, but only
N lines of canning lines are required by the technical so-
lution of this application to drive self-luminous panels with
the same resolution. In other words, the technical solution
of the present application may reduce the overall occu-
pied area of the scan lines in the display panel, which is
beneficial to the high-resolution design of the self-lumi-
nous panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to more clearly illustrate the technical
solutions in the embodiments of the present application
or related art, the following is a brief description of the
drawings for the description of the embodiments or re-
lated art, it is obvious that the drawings in the following
description are only some of the embodiments of the
present application, other structures may be obtained by
those skilled in the art according to structures in these
drawings without creative works.

FIG. 1 is a schematic diagram of a module of a pixel
driving circuit according to a first embodiment of the
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present application.

FIG. 2 is a schematic diagram of another module of
the pixel driving circuit according to the first embod-
iment of the present application.

FIG. 3 is a schematic circuit diagram of a light-emit-
ting driving module in the pixel drive circuit according
to the first embodiment of the present application.

FIG. 4 is a schematic circuit diagram of a signal gen-
erating circuit in the pixel driving circuit according to
the first embodiment of the present application.

FIG. 5 is another schematic circuit diagram of a sig-
nal generating circuit in the pixel driving circuit ac-
cording to the first embodiment of the present appli-
cation.

FIG. 6 is a schematic diagram of waveforms of scan
signals connected to an existing pixel driving circuit.

FIG. 7 is a schematic flowchart of a control method
for a display panel according to a second embodi-
ment of the present application.

FIG. 8 is a schematic waveform diagram of signals
related to the control method of the display panel
according to the second embodiment of the present
application.

FIG. 9 is a schematic diagram of a module of a dis-
play panel according to a third embodiment of the
present application.

FIG. 10 is a schematic diagram of modules of a dis-
play panel according to a fourth embodiment of the
present application.

[0017] The realization of the purpose, functional fea-
tures and advantages of the present application will be
further illustrated with reference to the drawings in con-
junction with the embodiments.

[0018] The technical solutions in the embodiments of
the present application will be clearly and completely de-
scribed below in conjunction with the drawings in the em-
bodiments of the present application, and it is clear that
the described embodiments are only some of the em-
bodiments of the present application, and not all of them.
Based on the embodiments in the present application,
all other embodiments obtained by those skilled in the
art fall within the scope of the present application without
creative labor.

[0019] In addition, the descriptions such as "first" and
"second" in the present application are for descriptive
purposes only and are not to be construed as indicating
or implying their relative importance or implicitly specify-
ing the quantity of technical features indicated. Thus, the
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features defined with "first" and "second" may explicitly
or implicitly include at least one such feature. In addition,
the technical solutions of each embodiment may be com-
bined with each other, but only on the basis that they may
be achieved by those skilled in the art, when the combi-
nation of technical solutions appear to contradict each
other or cannot be achieved, it should be considered that
this combination of technical solutions does not exist,
and is not within the scope of the present application.
[0020] The presentapplication provides a pixel driving
circuit 2, which may be applied to self-luminous display
panels such as OLED panels.

[0021] The display panel 1 may include a plurality of
scan lines L1 and a plurality of data lines L2, the plurality
of scan lines L1 and the plurality of data lines L2 intersect
each other to define a pixel array with a plurality of pixel
units. Each scanline L1 is configured to access and trans-
mit a channel of the scan signal output by the gate driver
to control each pixel unit on the row to be turned on or
off. Each dataline L2 is configured to access and transmit
a channel of the data signal DS output by the source
driver, so that the data signal DS may be written by the
pixel units at the column. Each pixel unit may be provided
with a light-emitting module and a pixel driving circuit 2
electrically connected to each other. The light-emitting
module may include at least one light-emitting diode lu-
minous device, and the pixel driving circuit 2 is configured
to drive the connected light-emitting module to emit light.
[0022] AsshowninFIG.1,inan embodiment, the pixel
driving circuit 2 includes: a signal generating module 10,
and a light-emitting driving module 20.

[0023] An input terminal of the signal generating mod-
ule 10 is connected to the scan line L1, the signal gen-
erating module 10 is configured to generate a second
scan signal SS2 according to the first scan signal SS1,
and the second scan signal SS2 is output from the first
output terminal.

[0024] A first controlled terminal, a second controlled
terminal, and a third controlled terminal of the light-emit-
ting driving module 20 are connected to the scan line L1,
the data line L2, and the first output terminal of the signal
generating module 10 in one-to-one correspondence.
The input terminal of the light-emitting driving module 20
is configured to access the power supply voltage VDD,
and the output terminal of the light-emitting driving mod-
ule 20 is connected to the light-emitting module 30.
[0025] The light-emitting driving module 20 is config-
ured to write the power supply voltage VDD into the light-
emitting module 30 according to the received first scan
signal SS1, the second scan signal SS2 and the data
signal DS, so as to drive the light-emitting module 30 to
emit light.

[0026] In an embodiment, the signal generating mod-
ule 10 may be constructed and realized by using a switch-
ing device. The switching device may be a MOS transis-
tor, a TFT, a triode, etc., which is not limited here. The
input terminal of the signal generating module 10 is pro-
vided to be connected to the scan line L1 corresponding
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to the pixel unit, so as to access the scan signal trans-
mitted on the scan line L1, that is, the first scan signal
SS1. The first scan signal SS1 may have a high level and
a low level, and the signal generating module 10 may
control the corresponding switching devices therein to
turn on or off according to the level of the first scan signal
SS1 to perform signal processing such as level inversion,
level delay, and level selection on the accessed first scan
signal SS1, and the first scan signal SS1 after signal
processing may be output as a second scan signal SS2
from the first output terminal.

[0027] The light-emitting driving module 20 may be im-
plemented by using a plurality of TFTs and energy stor-
age devices. The first controlled terminal and the second
controlled terminal of the signal generating module 10
are provided to be connected to the scan line L1 and the
data line L2 corresponding to the pixel unit, so as to ac-
cess the first scan signal SS1 and the data signal DS.
The third controlled terminal is provided to connect with
the first output terminal of the signal generating module
10 in the pixel unit to access the second scan signal SS2;
and the input terminal may be connected to the power
management circuit. The second scan signal SS2 may
also have a high level and a low level, and the light-emit-
ting driving module 20 may control each TFT therein to
be conducted or turned off correspondingly according to
the voltage levels of the first scan signal SS1 and the
second scan signal SS2, so that the corresponding con-
ducted TFT may be accessed to a data signal DS to
charge the energy storage device. After the energy stor-
age device is charged, the light-emitting driving module
20 may also make the correspondingly conducted TFT
form a discharge circuit of the energy storage device ac-
cording to the voltage levels of the first scan signal SS1
and the second scan signal SS2, so as to utilize the dis-
charge voltage of the energy storage device to trigger
the corresponding TFT to be conducted, and at the same
time to communicate the input terminal and the output
terminal of the light-emitting driving module 20, thereby
writing the power supply voltage VDD into the light-emit-
ting module 30 to drive the light-emitting module 30 to
emit light.

[0028] It may be understood that, in the related art,
each scan signal accessed to the light-emitting driving
module 20 is output by the gate driver under the control
of the timing controller 40, and is transmitted by different
scan lines L1 respectively. In actual products, due to the
influence of the error in the driving algorithm of the timing
controller 40 and the hardware of the gate driver, the
rising edge (rising waveform from low level to high level)
and the falling edge (falling waveform from high level to
low level) of each scan signal output by the gate driver
will have a certain time, that is, the rising edge time and
the falling edge time, and further affected by the process
factors of each scan line L1, each scan line L1 will cause
certain signal distortions to the transmitted scan signal
during the transmission process, so that the rising edge
time and falling edge time of each scan signal have dif-
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ferent extensions, which therefore result in generating
overlap part in the rising edge time and falling edge time
of different scan signals. For a TFT, such as an N-type
TFT, the TFT will be conducted when the voltage value
of the gate voltage rises to reach the threshold voltage,
and the TFT will be turned off when the voltage value of
the voltage value of the gate voltage drops below the
threshold voltage. Thus, when the rising edge time and
falling delay time of the connected scan signals is over-
lapped, the two TFTs that should not be conducted si-
multaneously will be conducted at the same time, which
will cause the current loop in the light-emitting drive circuit
to be disordered, and thereby affecting the writing proc-
ess of the power supply voltage VDD and the final lumi-
nous effect of the light-emitting module 30.

[0029] In the embodiments of the present application,
the signal generating module 10 and the light-emitting
driving module 20 are provided, and the switching device
are used to be conducted or turned off through the signal
generating module 10 to process the first scan signal
SS1 into the second scan signal SS2 required by the
light-emitting driving circuit. Since the conduction and
turnoff of the switching device may effectively shorten
the rising edge time and falling edge time, compared with
the first scan signal SS1, the rising edge time and falling
edge time of the second scan signal SS2 are shorter,
thus reducing the overlap probability of the rising edge
time and the falling edge time of the first scan signal SS1
and the second scan signal SS2, and reducing the prob-
ability that the overlap part affects the luminous effect of
the pixel unit, thereby solving the problem that the TFT
in the light-emitting drive circuit cannot be timely turned
off, and improving the display effect and display stability
of self-luminous panels such as OLED panels. In addi-
tion, since the signal generating module 10 is provided
in the pixel driving circuit 2, that is, in each pixel unit,
compared with being provided in the gate driver, the dis-
tortion to the second scan signal SS2 generated after the
transmission process of the scan line L1 may be effec-
tively avoided, which is beneficial to ensure that the light-
emitting driving module 20 in each pixel unit is accessed
to the second scan signal SS2 with a shortrising or falling
edge time output by the signal generating module 10.
Besides, since one channel of scan signal needs one
scan line L1 to transmit, the quantity of scan lines L1 in
the present self-luminous panel is at least 2N, and N is
the row quantity of the pixel array. However, in the em-
bodiments of the present application, N scan lines L1 are
required to drive a self-luminous panel with the same
resolution to work. In other words, the embodiments of
the present application may reduce the occupied area of
the whole scan line L1 in the display panel 1, which is
beneficial to the high-resolution design of the self-lumi-
nous panel.

[0030] As shown in FIG. 2 and FIG. 3, in an embodi-
ment, the signal generating module 10 is further config-
ured to generate a third scan signal SS3 according to the
first scan signal SS1, and the third scan signal SS3 is
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output to a fourth controlled terminal of the light-emitting
driving module 20 through the second output terminal;
the light-emitting driving module 20 includes:

the data writing module 21, the controlled terminal
and the input terminal of the data writing module 21
are connected to the first controlled terminal and the
second controlled terminal of the light-emitting driv-
ing module 20 in one-to-one correspondence;

the charge and discharge control module 22, the first
controlled terminal and the second controlled termi-
nal of the charge and discharge control module 22
are connected to the third controlled terminal and
the fourth controlled terminal of the light-emitting
driving module 20 in one-to-one correspondence,
and the input terminal of the charge and discharge
control module 22 is connected to the output terminal
of data writing module 21;

the energy storage module 23 connected between
the output terminal of the data writing module 21 and
the inputterminal of the charge and discharge control
module 22; and,

the driving module 24, the controlled terminal of the
driving module 24 is connected to the output terminal
of the charge and discharge control module 22, and
the input terminal and the output terminal of the driv-
ing module 24 are connected to the input terminal
and output terminal of the light-emitting driving mod-
ule 20 in one-to-one correspondence.

[0031] Inthis embodiment, the signal generating mod-
ule 10 may include two signal generating sub-modules
101, the input terminals of the two signal generating sub-
modules 101 are configured to connect to the scan line
L1 corresponding to the pixel unit, so as to respectively
access to the first scan signal SS1, The two signal gen-
erating sub-modules 101 are configured to respectively
control the corresponding switching devices therein to
be conducted or turned off according to the level of the
first scan signal SS1 to perform corresponding signal
processing on the accessed first scan signal SS1, and
the signal-processed first scan signal SS1s are respec-
tively output as the second scan signal SS2 and the third
scan signal SS3.

[0032] The light-emitting driving module 20 is config-
ured to write the power supply voltage VDD into the light-
emitting module 30 according to the received first scan
signal SS1, second scan signal SS2, third scan signal
SS3 and data signal DS, so as to drive the light-emitting
module 30 to emit light. The data writing module 21 may
be turned on when receiving the first scan signal SS1 at
one level, and may be turned off when receiving the first
scan signal SS1 at another level. When turned on, the
data writing module 21 may further be accessed to the
data signal DS and output the data signal DS to the en-
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ergy storage module 23 to charge the energy storage
module 23. The charging and discharging control module
22 may be turned on when receiving the second scan
signal SS2 and the third scan signal SS3 at a correspond-
ing level respectively, and may be turned off when re-
ceiving the second scan signal SS2 and the third scan
signal SS3 at another level respectively. When the charg-
ing and discharging control module 22 is turned on, the
energy storage module 23 discharge and output the dis-
charge voltage to the controlled terminal of the driving
module 24. The driving module 24 may be turned on
when the voltage value of the controlled terminal voltage
reaches the threshold voltage, may be turned off when
the voltage value of the controlled terminal voltage is low-
er than the threshold voltage, and may output the power
supply voltage VDD to the light-emitting module 30 when
turned on, so as to drive the light-emitting module 30 to
emit light.

[0033] It may be understood that, as shown in FIG. 3
and FIG. 6, the charging and discharging control module
22 and the data writing module 21 cannot be conducted
simultaneously, the data writing module 21 is turned on
when the second scan signal SS2 and the third scan
signal SS3 is at a corresponding level, and the data writ-
ing module 21 is turned off when the second scan signal
SS2 and the third scan signal SS3 are at another level.
Therefore, the raising edge time and the falling edge time
requirement of the first scan signal SS1, the second scan
signal SS2 and the third scan signal SS3 are more strin-
gent. However, due to the embodiments of the present
application, compared with the first scan signal SS1, the
rising edge time and the falling edge time of the third scan
signal SS3 are also shorter, thus reducing the overlap
probability of the rising edge time and the falling edge
time of at least any two of the first scan signal SS1, the
second scan signal SS2 and the third scan signal SS3,
which will help to further improve the display effect and
display stability of self-luminous panels such as organic
light emitting diode (OLED) panels. The light-emitting
driving module 20 may further be configured to be ac-
cessed to more than three channels of scan signals, and
the signal generating module 10 may be accessed to one
channel of the scan signals, and the rest channels of
scan signal required by the light-emitting driving module
20 are generated according to the accessed scan signal,
which may not be repeated here.

[0034] Further, the charging and discharging control
module 22 includes a first switch module 22A, a second
switch module 22B, and a third switch module 22C.
[0035] A controlled terminal, an input terminal, and an
output terminal of the first switch module 22A are respec-
tively connected to a first controlled terminal, an input
terminal, and an output terminal of the charge and dis-
charge control module 22 in one-to-one correspondence.
[0036] A controlled terminal of the second switch mod-
ule 22B is connected to a second controlled terminal of
the charge and discharge control module 22, and aninput
terminal of the second switch module 22B is connected
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to the output terminal of the first switch module 22A.
[0037] A controlled terminal of the third switch module
is connected to the input terminal of the first switch mod-
ule 22A, an input terminal of the third switch module is
connected to an output terminal of the second switch
module 22B, and an output terminal of the third switch
module 22C is grounded.

[0038] In an embodiment, the charging and discharg-
ing control module 22 may be 5 transistors 1 capacitance
(5T1C) circuit structure. The data writing module 21 may
include a first TFT Q1, the first switch module 22A may
include asecond TFT Q2, the second switch module 22B
may include a third TFT Q3, and the third switch module
22C may include a fourth TFT Q4, the driving module 24
may include a fifth TFT Q5, and the energy storage mod-
ule 23 may include a first capacitor C1. One end of the
first capacitor C1 is connected to the path between the
data writing module 21 and the charging and discharging
control module 22, and another end of the first capacitor
C1 is grounded.

[0039] In an embodiment, the working phases of the
light-emitting driving module 20 include the initial energy
storage phase T1, the discharge phase T2, the second-
ary energy storage phase T3, and the light-emitting driv-
ing phase T4 executed in sequence.

[0040] In the initial energy storage phase T1, the data
writing module 21 is turned on, and the charging and
discharging control module 22 is turned off.

[0041] Inthedischarge phase T2, the data writing mod-
ule 21 is turned off, the charging and discharging control
module 22 is turned on, and the driving module 24 is
turned off.

[0042] Inthe secondary energy storage phase T3, the
data writing module 21 is turned on, and the charging
and discharging control module 22 is turned off.

[0043] In the light-emitting driving phase T4, the data
writing module 21 is turned off, and the charging and
discharging control module 22 and the driving module 24
are turned on.

[0044] In the embodiment shown in FIG. 3, the first
TFT Q1 to the fifth TFT Q5 are all N-type TFT. Taking
the embodiment shown in FIG. 3 as an example, the spe-
cific work process of the phase is illustrated in detail.
[0045] When the data writing module 21 receives the
high-level first scan signal SS1 for the first time in the
working phase, the light-emitting driving module 20 en-
ters the initial energy storage phase T1. In this phase,
the first TFT Q1 is turned on, and the data writing module
21 is turned on to output a high-level data signal DS to
the first capacitor C1, so that the terminal voltage of the
first capacitor C1 may be charged to V. When the second
scan signal SS2 is at low level, the second TFT Q2 is
turned off, so as to disconnect the first capacitor C1 and
the gate of the fifth TFT Q5. When the third scan signal
SS3 is at high level, the third TFT Q3 and the fifth TFT
Q5 are turned on, so as to pull down the voltage value
of the gate voltage of the fifth TFT Q5 to the ground volt-
age, and the charge and discharge control module 22 is
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in an off state. The fifth TFT Q5 is turned off, the driving
module 24 is turned off, and the light-emitting module 30
does not emit light.

[0046] When the first scan signal SS1 is switched from
high level to low level, and the second scan signal SS2
is switched from low level to high level, the light-emitting
driving module 20 enters the discharge phase T2, and
the third scan signal SS3 maintains high level. In this
phase, the first TFT Q1 is turned off, and the data writing
module 21 is turned off, so that the first capacitor C1
stops charging and storing energy. The second TFT Q2
andthe fourth TFT Q4 are all conducted, and the charging
and discharging control module 22 is turned on, so that
the first capacitor C1 may be conducted to the fourth TFT
Q4 through the conducted second TFT Q2 to form a dis-
charge circuit. At this time, the fifth TFT Q5 is still in the
off state, the driving module 24 is turned off, and the light-
emitting module 30 does not emit light. In this phase, as
the discharge process proceeds, the terminal voltage of
the first capacitor C1 drops to Vth at the end of the dis-
charge phase T2.Vth may be corresponded to the thresh-
old voltage of the fifth TFT Q5, and Vth is lower than V.
[0047] When the first scan signal SS1 is switched from
low level to high level, and when the second scan signal
SS2is switched from high level to low level, the third scan
signal SS3 is switched from high level to low level, and
the light-emitting driving module 20 enters the second
energy storage phase T3. In this phase, the first TFT Q1
is conducted, and the data writing module 21 is turned
on to output a high-level data signal DS to the first ca-
pacitor C1 to recharge the terminal voltage of the first
capacitor C1 to V+Vth. At this time, although the fourth
TFT Q4 is turned on, the second TFT Q2 and the third
TFT Q3 are turned off, and the charging and discharging
control module 22 is in an off state. The fifth TFT Q5 is
still in the off state, the driving module 24 is turned off,
and the light-emitting module 30 does not emit light.
[0048] When the first scan signal SS1 is switched from
low level to high level again, and the second scan signal
SS2 is switched from high level to low level, the light-
emitting driving module 20 enters the light-emitting driv-
ing phase T4, and the third scan signal SS3 maintains
low level. In this phase, the first TFT Q1 is turned off, the
data writing module 21 is turned off, and the first capacitor
C1 stops charging and storing energy. Both the second
TFT Q2 and the fourth TFT Q4 are turned on, so that the
first capacitor C1 may be turned on by the second TFT
Q2 to output the discharge voltage V+Vth to the gate of
the fifth TFT Q5. At this time, the third TFT Q3 is turned
off, the gate voltage of the fifth TFT Q5 is not pulled down,
and the charge and discharge control module 22 is turned
on. Thefifth TFT Q5 is conducted, and the driving module
24 is turned on, so as to drive the light-emitting module
30 to emit light.

[0049] In the embodiments of the present application,
twice energy storage and single discharge are designed
in the light-emitting driving module 20, which may ensure
that the controlled terminal voltage of the fifth TFT Q5 is
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V+Vth in the light-emitting driving phase T4. In terms of
energy storage design, the conduction degree and con-
duction time of the fifth TFT Q5 in the light-emitting driving
phase T4 are effectively ensured, which is beneficial to
improve the luminous effect and working stability of the
light-emitting module 30.

[0050] It may be understood from the above specific
working process that once two or three TFTs that should
not be conducted simultaneously are conducted at the
same time, the luminous effect of the light-emitting mod-
ule 30 will be affected. For example: in the initial energy
storage phase T1, if the second TFT Q2 and the third
TFT Q3 are turned on, a discharge circuit of the first ca-
pacitor C1 to ground will be formed, so that the terminal
voltage of the first capacitor C1 after the initial energy
storage phase is lower than V, and the gate voltage value
of the fifth thin-film transistor Q5 is lower than V+Vth in
the light-emitting driving phase T4, so that the power sup-
ply current output by the fifth thin-film transistor Q5 to the
light-emitting module 30 is decreased and the luminous
brightness of the light-emitting module 30 is reduced. In
the above working phases, there are many situations
where two or three TFTs are conducted simultaneously
and affect the final luminous effect of the light-emitting
module 30, which are not repeated here, and is also the
difficulty of applying the three scan signals driving solu-
tion for pixel units in self-luminous panels. However, the
technical solution of the present application may effec-
tively reduce the occurrence probability of the above sit-
uations, so as to improve the display stability of the self-
luminous panel.

[0051] Further, as shownin FIG. 6, the first scan signal
SS1 is sequentially at the first level, the second level, the
first level, and a second level in the initial energy storage
phase T1, the discharge phase T2, the secondary energy
storage phase T3, and the light-emitting driving phase
T4.

[0052] The level of the second scan signal SS2 and
the first scan signal SS1 in the initial energy storage
phase T1, the discharge phase T2, the secondary energy
storage phase T3, and the light-emitting driving phase
T4 are opposite.

[0053] The third scan signal SS3 is sequentially at the
first level, the first level, the second level, and the second
level in sequence in the initial energy storage phase T1,
the discharge phase T2, the secondary energy storage
phase T3, and the light-emitting driving phase T4.

[0054] The firstlevel and the second level are opposite
levels.
[0055] Inan embodiment, one of the first level and the

second level is a high level, and another is a low level.
In the embodiment shown in FIG. 3, the first TFT Q1 to
the fifth TFT Q5 are all N-type TFT, the first level is high
level, and the second level is low level. It may be under-
stood that the probability that a plurality of TFTs appear
to be conducted simultaneously is proportional to the
times at which the level of the multi-channel scan signals
is switched at the same time. However, in the light-emit-



13 EP 4 386 733 A1 14

ting driving module 20 and the working phase thereof
provided by the present application, the quantity of the
times at which two scan signals switch levels simultane-
ously is two, and the quantity of the times at which three
scan signals switch levels simultaneously may be regard-
ed as one, which effectively reduces the quantity of si-
multaneous switching times of a plurality of scan signals,
thereby reducing the probability that a plurality of TFTs
are conducted simultaneously through the mutual coop-
eration of the circuit structure and the control method.
[0056] In an embodiment, as shown in FIG. 4, the sig-
nal generating module 10 includes: an inverter 11.
[0057] An input terminal and an output terminal of the
inverter 11 are connected to the input terminal and the
first output terminal of the signal generating module 10
in one-to-one correspondence, and the inverter 11 is con-
figured to invert and output the first scan signal SS1 as
the second scan signal SS2.

[0058] Theinverter 11 is a signal generating sub-mod-
ule 101 in the signal generating module 10, and the in-
verter 11 may be constructed by switching devices such
as a TFT, a metal-oxide-silicon-field effect transistor
(MOS), and a triode. The inverter 11 may perform a level
inversion process on the accessed first scan signal SS1,
and may output the level inverted first scan signal SS1
as the second scan signal SS2. Specifically, when the
first scan signal SS1 of the first level is accessed, the
second scan signal SS2 at the second level is output;
when the first scan signal SS1 of the second level is ac-
cessed, the second scan signal SS2 at the first level is
output. Since the inverter 11 may optimize the rising edge
and the falling edge of the signal during the inversion
process, the rising edge time and the falling edge time
of the second scan signal SS2 may be shortened.
[0059] In an embodiment, as shown in FIG. 5, the sig-
nal generating module 10 also includes a trigger 12.
[0060] A first input terminal of the trigger 12 is config-
ured to access the power supply voltage VDD, a second
input terminal and an output terminal of the trigger 12 are
connected to an input terminal and a second output ter-
minal of the signal generating module 10 in one-to-one
correspondence, and the trigger 12 is configured to out-
put the power supply voltage VDD as the second scan
signal SS2 according to the first scan signal SS1.
[0061] The trigger 12 is another signal generating sub-
module 101 in the signal generating module 10, and the
trigger 12 may be realized by one or a combination of an
RS trigger, a JK trigger, a T trigger, and a D trigger, which
is not limited here. In an embodiment, the trigger 12 may
be a T trigger, and the first input terminal, the second
input terminal, and the output terminal of the trigger 12
may be respectively the T input terminal, the clock input
terminal, and the Q output terminal of the T trigger, at
this time, the first scan signal SS1 is used as the clock
input of the T trigger. The T input terminal is configured
to be connected to the high-level power supply voltage
VDD through the resistor R. When the T trigger receives
the first scan signal SS1 at low lever, the power supply
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voltage VDD at high level is directly used as the third
scan signal SS3 at high level. Every time the first scan
signal SS1 at high level is received, the T trigger inverts
the level of the output signal once. As shown in FIG. 5,
in the initial energy storage phase T1, the T trigger out-
puts a third scan signal SS3 at high level; in the secondary
energy storage phase T3, the T trigger receives the first
scan signal SS1 at high level again, and the T trigger
outputs a third scan signal SS3 at low level. In addition,
the area required for the configuration of the inverter 11
and the trigger 12 is relatively small, so it is also conven-
ient to integrate and configure in each pixel unit.

[0062] As shown in FIG. 6 and FIG. 3, FIG. 6 shows
the signal waveforms of the first scan signal SS1, the
second scan signal SS2 and the third scan signal SS3
output in the related art. In order to ensure that the third
scan signal SS3 is at low level in the secondary energy
storage phase T3, it is necessary to switch the level of
the third scan signal SS3 in advance in the discharge
phase T2, and since switching the third scan signal SS3
to low level too early or too late will respectively affect
the discharge effect and the recharge effect of the first
capacitor C1, it is often necessary to perform a lot of
debugging on the self-luminous panel to ensure the dis-
play effect. The technical solution of the present applica-
tion uses the feature that the output level of the trigger
12 may be quickly switched to automatically switch the
third scan signal SS3 from high level to low level while
the first scan signal SS1 is switched from low level to
high level. Therefore, there is no need for excessive de-
bugging processes, which is conducive to improving the
mass production efficiency of self-luminous panels.
[0063] The application further provides a method for
controlling a display panel 1.

[0064] AsshowninFIG.7,inanembodiment, the con-
trol method of the display panel 1 includes:

after determining that a pixel driving circuit 2 enters
a working phase, outputting a first scan signal SS1
at afirstlevel, a second scan signal SS2 at a second
level and a third scan signal SS3 at the first level to
control the pixel driving circuit 2 to enter an initial
energy storage phase T1 ;

in response to afirst signal edge of afirst pulse signal
TP1 being detected for the first time, switching to
output the first scan signal SS1 at the second level,
in response to a second signal edge of the first pulse
signal TP1 being detected for the first time, switching
tooutputthe second scan signal SS2 at thefirst level,
and in response to a first signal edge or a second
signal edge of a second pulse signal being detected
for the first time, switching to output the third scan
signal SS3 at the second level to control the pixel
driving circuit 2 to enter a discharge phase T2;

in response to the first signal edge of the first pulse
signal TP1 being detected for the second time,
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switching to output the first scan signal SS1 at the
first level, in response to the second signal edge of
the first pulse signal TP1 being detected for the sec-
ond time, switching to output the second scan signal
SS2 to control the pixel driving circuit 2 to enter the
discharge phase T2;

in response to the first signal edge of the first pulse
signal TP1 being detected for the third time, switch-
ing to output the first scan signal SS1 at the second
level, and in response to the second signal edge of
the first pulse signal TP1 being detected for the third
time, switching to output the second scan signal SS2
at the first level to control the pixel driving circuit 2
to enter a light-emitting driving phase T4; and

one of the first signal edge and the second signal
edge is arising edge, and the other is a falling edge.

[0065] In this embodiment, the display panel 1 may
include a light-emitting module 30, a pixel driving circuit
2 and a timing controller 40. The input terminal of the
pixel driving circuit 2 is configured to access the power
supply voltage VDD, and the output terminal of the pixel
driving circuit 2 is connected to the light-emitting module
30. The four output terminals of the timing controller 40
are connected to the four controlled terminals of the pixel
driving circuit 2 in one-to-one correspondence, and the
four output terminals of the timing controller 40 are con-
figured to output the first scan signal SS1, the second
scan signal SS2, and the second scan signal SS2 re-
spectively to the pixel driving circuit 2 to drive the light-
emitting module 30 to emit light. Specifically, the four
output terminals of the timing controller 40 are respec-
tively connected to the four controlled terminals of the
light-emitting driving module 20 in the pixel driving circuit
2 through three scan lines L1 and one data line L2 in one-
to-one correspondence. The display panel 1 may also
be provided with two pulse signal generating modules,
the two pulse signal generating modules are respectively
connected to the timing controller 40, and the two pulse
signal generating modules are configured to generate
one channel of pulse signal respectively, that is, the first
pulse signal TP1 and the second pulse signal TP1. Two
pulse signals are output to the timing controller 40 re-
spectively, each pulse signal may include multiple pulses
with rising edges and falling edges. The timing controller
40 may perform level detection on the two accessed
pulse signals, may determine the rising edge of the pulse
signal when any channels of the pulse signal is switched
from low level to high level; and may determine the falling
edge of the pulse signal when any channels of the pulse
signal is switched from high level to low level.

[0066] The execution subject of the control method of
the display panel 1 of the present application may be a
timing controller. The pixel drive circuit may include: the
data writing module 21, the first switch module 22A, the
second switch module 22B, the third switch module 22C,
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the energy storage module 23 and the driving module
24. The circuit structure of each functional module in the
pixel drive circuit may be as shown in an embodiment
above, details will not be repeated here.

[0067] Here, taking the first signal edge being a rising
edge and the second signal edge being a falling edge as
an example, the method for controlling the display panel
1 of the present application is explained in detail. When
the display panel 1 is working, the pixel driving circuit 2
may include a plurality of cyclically executed working
frame periods under the control of the timing controller
40, and each working period may include a working
phase. As shown in FIG. 8, the timing controller 40 may
output a first scan signal SS1 at the first level, a second
scan signal SS2 at the second level, and a third scan
signal SS3 at the firstlevel after determining that the pixel
driving circuit 2 enters a working period to control the
data writing module 21 to turn on and the charging and
discharging control module 22 to turn off, thereby con-
trolling the pixel driving circuit 2 to enter the initial energy
storage phase T1.

[0068] After the pixel drive circuit enters the initial en-
ergy storage phase T1, in response to a rising edge of
the first pulse signal TP1 being detected by the timing
controller 40, switching to output the first scan signal SS1
at the second level; in response to a falling edge of the
first pulse signal TP1 being detected, switching to output
the second scan signal SS2 at the first level; in response
to a rising or a falling edge of the second pulse signal
being detected, switching to output the third scan signal
SS3 atthe second level to control the data writing module
21 to be turned off, and to control the charge and dis-
charge control module 22 to be turned on, and to control
the pixel driving circuit 2 to enter a discharge phase T2.
It should be noted that, at this time, the first signal edge
of the second pulse signal is provided between the falling
edge of the first pulse and the rising edge of the second
pulse in the first signal pulse, and the third scan signal
SS3 has been switched to the second level before the
rising edge of the second pulse in the first signal pulse
comes.

[0069] After the pixel drive circuit enters the initial en-
ergy storage phase T1, in response to the rising edge of
the first pulse signal TP1 being detected by the timing
controller 40 for the second time, switching to output the
first scan signal SS1 at the first level; in response to the
falling edge of the first pulse signal TP1 being detected,
switching to output the second scan signal SS2 at the
second level to control the data writing module 21 to be
turned on, and to control the charging and discharging
control module 22 to be turned off, and to control the pixel
driving circuit 2 to enter the discharge phase T2.

[0070] After the pixel drive circuit enters the discharge
phase T2, in response to the rising edge of the first pulse
signal TP1 being detected by the timing controller 40,
switching to output the first scan signal SS1 at the second
level; in response to the falling edge of the first pulse
signal TP1 being detected, switching to output the sec-
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ond scan signal SS2 at the first level to control the data
writing module 21 to be turned off, to control the charging
and discharging control module 22 and the driving mod-
ule 24 to be turned on, and to control the pixel driving
circuit 2 to enter the light-emitting driving phase T4.
[0071] The control method of the display panel 1 of the
present application introduces two channels of pulse sig-
nals, and the levels of the three channels of the scan
signals are switched through the timing controller 40 ac-
cording to the rising edge and the falling edge of the puls-
es inthe two channels of the pulse signals, so as to utilize
the interval time between the rising edge and the falling
edge of the same pulse to stagger the level switching
time of the three channels of the scan signals. Therefore,
the probability of the overlap part generated between the
rising edge time and the falling edge time of each channel
of the scan signals is reduced, and then the probability
that the overlap part affects the luminous effect of the
pixel unit is reduced, thereby solving the problem that
the display effect of the display panel 1 is affected since
the TFT in the light-emitting drive circuit cannot be timely
turned off.

[0072] The present application further provides a dis-
play panel 1. As shown in FIG. 9, the display panel 1
includes a light-emitting module 30, a dataline L2, ascan
line L1, and a pixel driving circuit 2. The specific structure
of the pixel driving circuit 2 may refer to an embodiment.
Since the display panel 1 is applied with all the technical
solutions of the above-mentioned embodiment, at least
allthe beneficial effects brought by the technical solutions
of the above-mentioned embodiment are possessed,
and details will not be repeated here.

[0073] The light-emitting module 30 includes an organ-
ic light-emitting device, the anode of the organic light-
emitting device is configured to access to the power sup-
ply voltage VDD output by the pixel driving circuit 2, and
the cathode of the organic light-emitting device is ground-
ed. The scanline L1 is configured to access to and trans-
mit the first scan signal SS1 output by the gate driver.
The data line L2 is configured to access to and transmit
the data signal DS output by the source driver. The pixel
driving circuit 2 is respectively connected to the light-
emitting module 30, the data line L2 and the scan line L1.
[0074] The present application further provides a dis-
play panel 1. As shown in FIG. 10, the display panel 1
includes a light-emitting module 30, a pixel driving circuit
2, and a timing controller 40. The timing controller 40 is
configured to implement the control method of the display
panel 1. The specific operations of the method may refer
to the above embodiment. Since this display panel 1 is
applied with all the technical solutions of the above em-
bodiment, it at least has all the beneficial effects brought
by the technical solutions of the above embodiment, and
details will not be repeated here.

[0075] The light-emitting module 30 includes an organ-
ic light-emitting device, the anode of the organic light-
emitting device is configured to access to the power sup-
ply voltage VDD output by the pixel driving circuit 2, and
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the cathode of the organic light-emitting device is ground-
ed. The pixel driving circuit 2 is connected to the light-
emitting module 30; the timing controller 40 is connected
to the four controlled terminals of the pixel driving circuit
2, and the timing controller 40 is configured to respec-
tively output the first scan signal SS1, the second scan
signal SS2, the third scan signal SS3 and the data signal
DS to the pixel driving circuit 2 through three scan lines
L1 and one dataline L2, to drive the light-emitting module
30 to emit light. The display panel 1 may further include
a gate driver and a source driver, and the gate driver is
configured to respectively output the first scan signal
SS1, the second scan signal SS2, and the third scan
signal SS3 to the pixel driving circuit 2 through three scan
lines L1 under a control of the timing controller 40. The
source driver is configured to output the data signal DS
to the pixel driving circuit 2 through the data line L2 under
the control of the timing controller 40.

[0076] The above are only some embodiments of the
present application, not to limit the scope of the present
application. Any equivalent structural transformation
made by using the content of the specification of the
present application and the drawings under the inventive
concept of the present application, or direct/indirect ap-
plication in other related technical fields are included in
the scope of the present application.

Claims

1. A pixel driving circuit, applied to a display panel, the
display panel comprising: a data line, a scanline and
a light-emitting module, the scan line is configured
to access and transmit a first scan signal, and a
source line is configured to access and transmit data
signals,
characterized in that, the pixel driving circuit com-
prises:

a signal generating module, wherein an input
terminal of the signal generating module is con-
nected to the scan line, the signal generating
module is configured to generate a second scan
signal according to the first scan signal, and the
second scan signal is output from a first output
terminal; and

a light-emitting driving module, wherein a first
controlled terminal, a second controlled termi-
nal, and a third controlled terminal of the light-
emitting driving module are connected to the
scanline, the dataline, and afirst outputterminal
of the signal generating module in one-to-one
correspondence, an input terminal of the light-
emitting driving module is configured to access
a power supply voltage, and an output terminal
of the light-emitting driving module is connected
to the light-emitting module,

wherein the light-emitting driving module is con-
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figured to write the power supply voltage into the
light-emitting module according to a received
first scan signal, the second scan signal and the
data signal, so as to drive the light-emitting mod-
ule to emit light.

The pixel driving circuit according to claim 1, wherein
the signal generating module comprises two signal
generating sub-modules, and input terminals of the
two signal generating sub-modules are both config-
ured to be connected to the scan lines corresponding
to pixel units to access the first scan signal respec-
tively, the two signal generating sub-modules are
configured to respectively control a corresponding
switching device to turn on or off according to a level
of the first scan signal to perform a corresponding
signal processing on an accessed first scan signal.

The pixel driving circuit according to claim 1, wherein
the signal generating module is further configured to
generate a third scan signal according to the first
scan signal, and the third scan signal is output to a
fourth controlled terminal of the light-emitting driving
module through the second output terminal;

the light-emitting driving module comprises:

a data writing module, a controlled terminal and
an input terminal of the data writing module are
connected to the first controlled terminal and the
second controlled terminal of the light-emitting
driving module in one-to-one correspondence;
a charge and discharge control module, a first
controlled terminal and a second controlled ter-
minal of the charge and discharge control mod-
ule are connected to the third controlled terminal
and the fourth controlled terminal of the light-
emitting driving module in one-to-one corre-
spondence, and an input terminal of the charge
and discharge control module is connected to
an output terminal of the data writing module;
an energy storage module connected between
the output terminal of the data writing module
and the input terminal of the charge and dis-
charge control module; and,

a driving module, a controlled terminal of the
driving module is connected to an output termi-
nal of the charge and discharge control module,
and an input terminal and an output terminal of
the driving module are connected to the input
terminal and the output terminal of the light-emit-
ting driving module in one-to-one correspond-
ence.

The pixel driving circuit according to claim 3, wherein
the light-emitting driving module is configured to ac-
cess more than three scan signals, the signal gen-
erating module is be accessed to one of the scan
signals, and the other scan signal of the light-emitting
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driving module is generated according to the ac-
cessed scan signal.

The pixel driving circuit according to claim 3, wherein
the charging and discharging control module com-
prises:

a first switch module, wherein a controlled ter-
minal, an input terminal, and an output terminal
of the first switch module are respectively con-
nected to the first controlled terminal, the input
terminal, and the output terminal of the charge
and discharge control module in one-to-one cor-
respondence;

a second switch module, wherein a controlled
terminal of the second switch module is connect-
ed to a second controlled terminal of the charg-
ing and discharging control module, and an input
terminal of the second switch module is connect-
ed to the output terminal of the first switch mod-
ule; and

a third switch module, wherein a controlled ter-
minal of the third switch module is connected to
the input terminal of the first switch module, an
input terminal of the third switch module is con-
nected to an output terminal of the second switch
module, and an output terminal of the third
switch module is grounded.

The pixel driving circuit according to claim 3, wherein
a working phase of the light-emitting driving module
comprises an initial energy storage phase, a dis-
charge phase, a secondary energy storage phase,
and a light-emitting driving phase executed in se-
quence;

in the initial energy storage phase, the data writ-
ing module is turned on, and the charging and
discharging control module is turned off;

in the discharging phase, the data writing mod-
ule is turned off, the charging and discharging
control module is turned on, and the driving mod-
ule is turned off;

in the secondary energy storage phase, the data
writing module is turned on, and the charging
and discharging controlmodule is turned off; and
in the light-emitting driving phase, the data writ-
ing module is turned off, and the charging and
discharging control module and the driving mod-
ule are turned on.

The pixel driving circuit according to claim 6, wherein
the first scan signal is sequentially at a first level, a
second level, a first level, and a second level in the
initial energy storage phase, the discharge phase,
the secondary energy storage phase, and the light-
emitting driving phase;
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level of the second scan signal and the first scan
signal in the initial energy storage phase, the
discharge phase, the secondary energy storage
phase, and the light-emitting driving phase are
opposite;

the third scan signal is sequentially at the first
level, the first level, the second level, and the
second level in the initial energy storage phase,
the discharge phase, the secondary energy stor-
age phase, and the light-emitting driving phase;
and

wherein the first level and the second level are
opposite levels.

The pixel driving circuit according to claim 7, wherein
the charging and discharging control module and the
data writing module are not conducted simultane-
ously, the data writing module is turned on when the
second scan signal and the third scan signal are at
a same level, and the data writing module is turned
off when the second scan signal and the third scan
signal are at another level.

The pixel driving circuit according to claim 2, wherein
the signal generating module comprises:

an inverter, the inverter is one of the two signal gen-
erating sub-modules in the signal generating mod-
ule, an input terminal and an output terminal of the
inverter are connected to the input terminal and the
first output terminal of the signal generating module
in one-to-one correspondence, and the inverter is
configured to invert and output the first scan signal
as the second scan signal.

The pixel driving circuit according to claim 9, wherein
the signal generating module further comprises:

a trigger, the trigger is the other of the two signal
generating sub-modules in the signal generating
module, a first input terminal of the trigger is config-
ured to access the power supply voltage, a second
input terminal and an output terminal of the trigger
are connected to an input terminal and a second out-
put terminal of the signal generating module in one-
to-one correspondence, and the trigger is configured
to output the power supply voltage as the second
scan signal according to the first scan signal.

The pixel driving circuitaccording to claim 10, where-
in the inverter comprises a switching device, a thin
film transistor (TFT), a metal-oxide-silicon-field ef-
fect transistor (MOS), and a triode; the trigger com-
prises one of an RS trigger, a JK trigger, a T trigger,
and a D trigger or a combination thereof.

A method for controlling a display panel, character-
ized by comprising:

after determining that a pixel driving circuit en-
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ters a working phase, outputting a first scan sig-
nal at a first level, a second scan signal at a
second level and a third scan signal at the first
level to control the pixel driving circuit to enter
an initial energy storage phase;

in response to a first signal edge of a first pulse
signal being detected for the first time, switching
to outputthe first scan signal at the second level,
in response to a second signal edge of the first
pulse signal being detected for the first time,
switching to output the second scan signal at
the first level, and in response to a first signal
edge or a second signal edge of a second pulse
signal being detected for the first time, switching
to output the third scan signal at the second level
to control the pixel driving circuit to enter a dis-
charge phase;

in response to the first signal edge of the first
pulse signal being detected for the second time,
switching to output the first scan signal at the
firstlevel, in response to the second signal edge
of the first pulse signal being detected for the
second time, switching to output the second
scan signal to control the pixel driving circuit to
enter the discharge phase;

in response to the first signal edge of the first
pulse signal being detected for the third time,
switching to output the first scan signal at the
second level, and in response to the second sig-
nal edge of the first pulse signal being detected
for the third time, switching to output the second
scan signal at the first level to control the pixel
driving circuit to enter a light-emitting driving
phase; and

wherein one of the first signal edge and the sec-
ond signal edge is a rising edge, and another
one of the first signal edge and the second signal
edge is a falling edge.

13. A display panel, configured to realize a method for

controlling the display panel, characterized by com-
prising:

a light-emitting module;

a pixel driving circuit connected to the light-emit-
ting module; and

a timing controller connected to four controlled
terminals of the pixel driving circuit, wherein the
timing controller is configured to output a first
scan signal, a second scan signal, a third scan
signal and a data signal to the pixel driving circuit
for controlling the pixel driving circuit to drive the
light-emitting module to emit light.

14. The display panel according to claim 13, wherein the

display panel comprises a gate driver and a source
driver, and the gate driver is configured to respec-
tively output the first scan signal, the second scan
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signal, and the third scan signal to the pixel driving
circuit through three scan lines under a control of the
timing controller; and

the source driver is configured to output the data
signal to the pixel driving circuit through the data line
under a control of the timing controller.

The display panel according to claim 14, wherein an
execution subject of the control method is the timing
controller, after the pixel driving circuit is determined
through the timing controller to enter the working
phase, the first scan signal, the second scan signal
and the third scan signal are output to control a data
writing module to be turned on and a charging and
discharging control module to be turned off, and to
control the pixel driving circuit to enter an initial en-
ergy storage phase.

The display panel according to claim 15, wherein:

in response to a rising edge of the first pulse
signal being detected by the timing controller,
switching to output the first scan signal at the
second level;

in response to a falling edge of the first pulse
signal being detected, switching to output the
second scan signal at the first level;

in response to a rising or a falling edge of the
second pulse signal being detected, switching
to outputthe third scan signal at the second level
to control the data writing module to be turned
off, and to control the charge and discharge con-
trol module to be turned on, and to control the
pixel driving circuit to enter a discharge phase.

The display panel according to claim 16, wherein
after the pixel driving circuit enters the initial energy
storage phase, in response to the rising edge of the
first pulse signal being detected by the timing con-
troller for the second time, switching to output the
first scan signal at the first level;

in response to the falling edge of the first pulse signal
being detected, switching to output the second scan
signal at the second level to control the data writing
module to be turned on, and to control the charging
and discharging control module to be turned off, and
to control the pixel driving circuit to enter the dis-
charging phase.

The display panel according to claim 17, wherein
after the pixel driving circuit enters the discharge
phase, inresponse to the rising edge of the first pulse
signal being detected by the timing controller, switch-
ing to output the first scan signal at the second level;
in response to the falling edge of the first pulse signal
being detected, switching to output the second scan
signal at the first level to control the data writing con-
trol module to be turned off, to control the charging
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and discharging control module and the driving mod-
ule to be turned on, and to control the pixel driving
circuit to enter the light-emitting driving phase.
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